Inhibition of cell surface receptor-bound plasmin by alpha 2-antiplasmin and alpha 2-macroglobulin.
The purpose of this investigation was to characterize the reaction of alpha 2-antiplasmin (alpha 2AP) and alpha 2-macroglobulin (alpha 2M) with human plasmin bound to rat C6 glioma cells and human umbilical vein endothelial cells (HUVECs). Binding of plasmin (0.1 microM) to C6 cells at 4 degrees C did not cause cell detachment, decrease viability or change cell morphology. The KD and Bmax for the binding of diisopropyl phosphoryl plasmin (DIP-plasmin) to C6 cells were 0.9 microM and 2.6 x 10(6) sites/cell. The dissociation rate constants (koff) for 125I-plasmin were 9.7 x 10(-4) and 4.0 x 10(-4) s-1 at 4 degrees C in the presence and absence of 0.3 microM DIP-plasmin, respectively. Similar constants were determined for 125I-plasminogen and 125I-DIP-plasmin. Neither alpha 2AP nor alpha 2M affected the dissociation of DIP-plasmin. C6 cell-associated 125I-plasmin reacted slowly with alpha 2AP; however, the inhibition rate constants exceeded the koff. alpha 2AP-plasmin complex formed after the plasmin dissociated into solution (reaction pathway 1) and by direct reaction of alpha 2AP with cell-associated enzyme (reaction pathway 2). High concentrations of alpha 2AP favored pathway 2. C6 cell-associated plasmin was also protected from inhibition by alpha 2M. While the same pathways were probably involved in this reaction, alpha 2M was less effective than alpha 2AP as an inhibitor of nondissociated plasmin (pathway 2). When C6 cell-bound plasmin reacted with alpha 2AP, alpha 2AP-plasmin complex was recovered primarily in the medium, suggesting dissociation of complexes formed on the cell surface. Plasmin-receptor dissociation and inhibition experiments were performed at 22 degrees and 37 degrees C, confirming the conclusions of the 4 degrees C studies. Comparable results were also obtained using HUVEC cultures. These studies demonstrate that cell-associated plasmin is protected from inhibition by alpha 2M as well as alpha 2AP. At least two reaction pathways may be demonstrated for the inhibition of plasmin that is initially receptor-bound; however, neither pathway is highly effective, accounting for the "plasmin-protective" activity of the cell surface.